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ABSTRACT 

This study attempted to investigate the effects of 
school experience on perforaance on visual perception tests involving 
line figures and foras. The subjects vere 120 first grade students 
selected fron two public schools in the saae coaaunity. The 
experiaent involved an Experiaental Treataents X Age X Tine of 
Testing factorial design. All subjects learned tvo paired-associate 
lists consisting of pict ure-nuaber pairs. In the rule treataent, list 
1 consisted of five picture-nuaber pairs; list 2 consisted of 
identical stiauli and responses^ except that the integer paired with 
each stiaulur was larger by one unit. Thus^ list 2 could be learned 
rapidly if the subjects used a rule of add 1 for each pair acquired 
on list 1. The lists for the interference treataent were identical^ 
except that the responses and stiauli froa list 1 were randoaly 
repaired on list 2. In the control treataent, list 1 and list 2 
involved new stiauli and responses. The lists were presented on a 
Stove aeaoi} drua at a 3: 3* second rate by the anticipation aethod. 
Pour candoa orders of the lists vere presented to ainiaize serial 
leari^ung. The result confiraed that transfer perforaance, either froa 
extra -experiaental or experiaental sources, is the aajor deterainant 
of U irning perforaance for young, school-aged children. (HR) 
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ujh; or A rw::M,K AuunroN' ncL:i 
1.. couict 

University of 1 1 Hnoi » ^ Lr hi.nn-Chnr;pni - n 

Couv'i*m i ii^a 1 o^'.pri^ochoti to the study of ocu^rtloncl atrl/or 
dcvo!oi»rfnt al plic jtnora fplc^Uly ctill/y clt'ur cr iss -scci io..al or 
] r>n<;i tiid i 1 f.pinrcb ;ri5. In n <"ross-fCCt ^ onal f!cs'^V'» fci £ 01 '•.once 

is fisscsiiro Hi a alijJe |>olnl in tine for er.ch cf two or rrorc j.rjjpa of 
r.hll«'*ca v;*iO dlff^^r in cjironolo'-jlcal 3^:0 {and ;^rrdc In school). Convcp- 
tl''«n^"i lo^^^i t i/!in''l c!':si^^;?, *rvo!vc : t pcut.-'d r *".''sur tpont wlicrc fhc chf!d 
cro tostod ill rv»o or n:orc points in rfme ci^.licr witi)iii n school yoar (r>r 
la di fforciit school ycr.rs). The ust-s ««ni! limitaticnr, of cross-sectional 
2nd lonc^i t ud ? Pw". 1 d'.'5i.',nr. hnvo beer dlRniss-jd r.t len^lh in the co..tc\: 
01' j?n)dyK:>; ccvcl outuCtiL a ' phcricr^cnri (Pultos, Scluiie, !9r?5) rmd 

tlicRc! 1 i^i lilt ions also hold *^ir ccktcat i ^n^.l rcs<?«nrch. Hovovcr vncn rlc 
crrbr%-2orl io"^c?l .- i'l io.-rn tudf nr I dcsi^'nc ^rc used for ov£imirlni» tho 
inflt'on-05 n{ ^'durat i rvperi<^nce«i, an additional nouicc cf confourdiT 
ir. pc^to^.t^nHy fr.io'^t^ i.e., over tho. school yoex Lho child is uol :jnb' 
o;:poscd to LhL^ sc*iiol fiiM:rnrr., ho is ^'-^'Mng.'* That ii not to say tl^at 
tU** impacL 01 or cftccls r>;pcsur»t t-' the school curricrlum cat* be 
conslf^urod to tjo ir.doprjr^ont or ^rHor C:A-rcIatcd influcrces on hchaviora) 
dovcL^pr-TkC. !:nL';»'^r, sch.'>oi IcwTrnir,- nubt bi- coi.sinorcd to bo o \r oC the 
c»r'\,«?o \o.n*..t lu cho (vvolopren' piocoss. Novcjthol^ss, when ihfi tnajor 
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purpose is to assess and cvaluaCo the influence of educational experiences 
on perforcnance, the effects of other CA-related factors must be assessed 
or controlled. 

There are other important reasons for directly assessing the 
influences of educational experiences. For example , theories of cognitive 
development such as those of \^itc (1963) and Kendler and Kendlcr (1962) 
assume that a shift away from a reliance rote- learning processes to an 
emphasis on higher-order skills for developmental differences in behavior 
over the period between five and seven years of age (Goulet, 1968, 1970). 
It is interesting to mention here that the aforementioned age period (i.e. 
between five years to seven years) has marked, in general, the first 
exposure to formal education. VHicn carried to its logical extreme this 
implies that factors related to school experience rather than other age- 
related processes determine (at least ir part) the marked developmental 
changes in behavior which occur during, this period. 

It is perhaps most important to mchtion that performance on 
learning or problem-solving tasks is not uniformly related to age in a 
positive fashion, ^or example, the period between the ages of six and 
eight, as mentioned above, is generally considered to mark the development 
of strategies of problem-solving (Goulet and Goodwin, 1970; Weir, 19G4), 
the spontaneous (unprompted) use of mnemonic or mcdiational aids in 
learning (e.g., Flavell, Beach, and Chinsky, 1964; Kendlcr and Kendlcr, 
1962; Kendler, Kendlcr, and Marken, 1969) and hypothesis testing (e.g., 
Eimas, 1969; Yost, Siegel, and Andrews, 1962). However, there is increasl 
evidence that the availability and use of such skills can interfere with 



chlldrcn*s performance If ihey arc used inappropriately or Inefficiently 
(Goulct, 1970b; Goulet and Goodwin, 1970; Hall, 1970; Loomis and Hall, 
1968; Kausler, 1970; Koppenaal, Krull, and Katz, 1964; Weir, 1966). 

The availability of these types of data suggest that negative 
effects of developmental factors (unrelated to school experience) can offset 
nhe (expected) positive effects attributable to schooling. Therefore, 
comparisons of behavior over the school year may suggest reduced, null, 
tr perhaps negative effects of schooling if the separate effects of school 
cr.perience and age are not estimated. Admittedly, the research cited 
above has not factorially varied the age and Lime of testing (schot^** 
experience) factors and tlie XQSults from a study incorporating these 
variables could yield results indicating positive effects of both variables 
(Schale, 1972), negative effects of both variables, or a combination of 
positive and negative effects. 

The present design capitalized on the fact that children entering 
firs', grade differ in chronological age. It was thus possible to choose 
independent samples of subjects at the same grade level (i.e., with the 
same school experience) who differ in chronological age. Furthermore, 
by testing the samples at different points in the school year it was 
possible to match the Ss on chronological age and vary the amount of 
schooling. This procedure permitted a^e and amount of schooling to be 
varied in a factorial design. Furthermore, the children were tested under 
conditions where school learning was expected to have a positive effect 
on performance (the transfer and use of the addition rule of "add one" 
and where interference (negative transfer) was expected. 



METHOD 

• 

Destftn . The experiment Involved an Experimental Treatments 
(three levels) X Age (two levels) X Time of Testing (two levels) factorial 
design. All Ss learned two paired-associates lists consisting of picture*^ 
number pairs. In the Rule treatment. List 1 consisted of five picture- 
number pairs; List 2 consisted of identical stimuli' and responses except 
that the integer paired with each stimulus was target by one unit. Thus, 
List 2 could be learned rapidly if Ss used a rule of "add 1" for each pair 
acquired on List 1. The lists for the Interference treatment were identical 
in all respects to those for the Rule treatment except that the responses 
and stimuli from List I were randomly repaired on List 2. Thus, List 2 
for the Interference treatment had no conceptual or rule-based solution* 
In the Control treatment. List 1 and List 2 involved new stimuli and 
responses. 

Lists . List 1 consisted of five picture-single digit number 
pairs. The responses consisted of the integers 0, 1, 2, 3, and A or 5, 
6, 7, 8, and 9 for rliffcrent groups of £s. The stimuli consisted of 1 in. 
X 1 in. line drawings of familiar objects (e.g., car, apple, spoon, etc.) 
selected to minimize conceptual similarity. List ? consisted of four 
paired-associates involving the responses 1, 2, 3, and A or 6, 7, 8, and 9. 
The stimuli were identical on List 1 and List 2 in the Rule and Interference 
treatments except that the pair with the lowest integer in the list (0 or 
5 for different treatments) on List 1 was deleted on List 2. List 1 and 
List 2 were related in the Rule treatment in the following manner: 
Each of the stimuli on List 1 were randomly paired with a specific 
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integer on List 1 and v;ith tire next highest integer on List 2. Thus 
mastery of List 2 could be accomplished through the consistent use of 
a rule of "add one." The stimuli and responses on List 1 were randomly 
repaired to construct List 2 for the Interference treatment, a condition 
known to lead to pronounced negative transfer in youn^ children (e.g., 
Wilcox and Baumeistcr, 1970). 

Different sets of lists were constructed such that one half the 
Ss in each treatment learned a List 1 involving the integers 0-4, with 
the remaining half learning a List 1 involving the integers 5*9. Similarly, 
List 2 involved the integers 1-4 or 5-9 in different lists. Follov;ing 
standard methodology. List 2 was identical across treatments. 

Subjects . The S^s were 120 first grade children selected from 
two public schools in the same community. Two "young" groups and two "old** 
groups were identified. The two young (X CA = 6.40 yrs. ) groups were 
matched according to their age at the time of testing. Thus, the young 
group assigned to the later testing period entered school at a younger age 
than the young group tested early in the school year. The same conditions 
held for the two old (7 CA = 6.85 yrs.) groups. 

Procedure . The testing was accomplished at two points in the 
school year (October 15th - November 15th and March 15th - April 15th) 
separated by five months. The S^s in the four Age and Time f Testing 
conditions were randomly assigned to one of the three experimental 
treatments with the restriction of equal Ns in each treatment. The Lists 
were presented on a Stowe memory drum at a 3:3-sec. rate by the anticipation 
method. A 3-sec. intertrial interval was used. Four different random 
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orders of the lists were presented to minimize serial learning. The Ss 
were taken to a criterion of three consecutive perfect trials on each of 
List 1 and List 2. A practice list of two pairs (form-letter pairs) was 
used to introduce Ss to the requirements of the paired-associates task. 
Prior to List-1 learning, Ss were told that they have to learn which 
number goes with each picture shown and that the numbers were 0, 1, 2, 3, 
4 (or 5, 6, 7, 8, 9). The Ss were also informed about the set of numbers 
prior to List 2 but no information concerning the relation of List 1 and 
List 2 was provided. 

RESULTS 

List-1 learnin g^ Table 1 provides sununary data for trials to 
criterion on List 1 for the eight treatments. These data were analyzed 
with a 2 X 2 X 2 factorial design with Age at Time of Testing (Young, Old), 
Time of Testing (Fall, Spring) and Conditions (Rule, Interference, Control) 
as the three factors. Conditions was a "dummy" variable since the 
differences between the Rule and Interference treatments were not functional 
until the initiation of List-2 learning. None of the main effects nor 
interactions approached significance (All Fs < 1.63). 

Table 1 

Trials to Criterion on List 1 

Rule Interference 

Time of Testin3 Fall Spring Fall Spring 

Chronological Y 17.5 21.8 204 251 

Age 0 19.5 17.0 16.3 20.3 
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List-2 learning. T:*ble 2 provides sununary data for Errors to 
Criterion on List 2, As expected, the analysis of variance for these 
data revealed a statistically sij^nificant main effect for Conditions, 
F(2,72) ■ 6843, £< •Ol. Errors were greatest for the Interference 

Insert Table 2 about here 

treatment relative to the Control treatment (£ < .01), whereas the mean 
difference between the Rule and Control treatments V7as not significant. 
The analysis also revealed tX'fo significant interactions, i.e., those 
between Age and Conditions, and between Time of Testing and Conditions. 
The Age X Conditions interaction ( F(2,72) = 15.76, £<.001) revealed that 
performance on the Interference treatment was better for the older than for 
the younger children (£ < .01) with no difference being evident for either 
for the Rule cr Control treatments. 

For the Time of Testing X Conditions interaction ( F(2,72) = 
3.20, £ ^ .05 ) performance on the Rule list was better for the spring- 
tested than for the fall-tested children (£ < .05), whereas the reverse was 
true for the Interference treatment (£ ^ .05). No difference in means was 
evident on the Control list for the fall- and spring-tested children. 



Table 2 

Mean Errors to Criterion for Treatment 



Time of Testing 

Rule 

Conditions Interference 
Control 



Groups on List Z (A 

Young 
Fall Spring 
18.0 10.2 

29.8 37.5 

10.9 11.6 



Old 

Fall Sprin 

22.8 7.1 

24.4 29.1 

8.5 14.9 



* DISCUSSION 

The results oE the study provide an interesting pattern of 
results. Both the Age at Time of Testing and the Time of Testing were 
related to performance on the experimental treatment. Nevertheless they 
influenced performance in a different manner. That is, in the Rule 
treatment, performance was positively related to Time of Testing, whereas 
chrotiological age v/as unrelated to performance. With regard to performance 
on the Interference treatment, Tine of Testing was inversely related to 

errors on List Z whereas the relation between Age and errors was positive. 

I 

I 

The latter results are especially revealing in that over the period of 
testing in the present study the influences related to Time of Testing and 
Age were in opposition. These data suggest that the more typical comparison 
of the performance of school children early in the school year and later 
in the school year would reveal essentially no differences in performance. 
The present data permit such a comparison, i.e., the contrast between the 
performance of the young, fall-tested, and the old, spring-tested children 
(See Table 2). And, as implied from the above reasoning, the data 
revealed essentially identical performance for the tv^o groups on the 
Interference treatment. 

That is not to say that performance on the Interference treatment 
is affected by the same processes. That is, the data suggest that age 
is related to the magnitude of associative interference, whereas Time of^ 
Testing may perhaps be related, at least in part, to the spring-tested sJ 
attempting to apply the "add 1" rule in learning the Interference List. 
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in other words, the absence of a negative relationship between Age and 
performance on the Rule treatment implies that this factor was not 
influential in learning the list. It is therefore unlikely that the 
inappropriate use of the "add 1" rule was influential in affecting 
performance on List Z in the Interference treatment. 

It is interesting to note that Age and Time of Testing were 
essentially unrelated to performance under conditions where no relationship 
existed between prior learning and the demands of the present t :.sk. 
That is, rate of learning on List 1 and for List Z on t>^c Control treatment 
was unrelated to periormance. These results conflim the general suggestions 
*nade by Kausler (1970) that transfer performance, either from extra- 
experimental or experimental sources is the major determinant of learning 
performance for young, school-aged children. 
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